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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 -6, 8-34, 38-50 and 54 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hartley et-al. (US Pat. No. 6,076,015) in view of Street et al. (US Pat. 
No. 6,589,188). 

Regarding claim 1 , Hartley et al. discloses an apparatus (100) comprising: 
an implantable housing (130), the implantable housing comprising: 

a thoracic monitor circuit (col. 6 lines 27-29), inherently including an output 
to provide time domain thoracic information; 

a signal processor circuit (155); 

a controller circuit (165), the controller circuit comprising an input coupled 
to the spectrum analyzer output (160) to receive the pulmonary physiological 
state classification; and 

a therapy circuit (170), coupled to the controller circuit, to deliver therapy 
to the subject. 

Hartley et al. does not disclose the signal processor circuit comprising: 
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a time-to-frequency domain converter circuit, including an input coupled to the 
thoracic monitor circuit output to receive the time domain thoracic information, and 
including an output providing frequency domain thoracic information; and 

a spectrum analyzer circuit, including a input coupled to the time-to-frequency 
domain converter circuit output to receive the frequency domain thoracic information, 
and including an output to provide a classification of a pulmonary physiological state 
using a respiration component of the frequency-domain thoracic information. 
Street et al. discloses performing spectral analysis on the thoracic monitor circuit output 
(col. 4 lines 25-26) to identify whether the output signal has a significant frequency 
component in the range that is shown during periodic or Cheyne-Stokes breathing (col. 
7 line 64 - col. 8 line 5). In order to do spectral analysis on the transthoracic impedance 
information in the time domain, the apparatus must inherently have a time-to-frequency 
domain converter circuit and a spectrum analyzer circuit. Further, Street et al. discloses 
providing a classification of a pulmonary physiological state using the frequency-domain 
thoracic information (col. 6 lines 51-52). The thoracic information is disclosed as a 
respiration component (col. 6 lines 7-8). Street et al. teaches that periodic breathing 
data obtained by the spectral analysis may be an indicator of increased mortality risk 
and that a clinician may take appropriate steps to respond to such indications (col. 8 
lines 11-14). 

Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to make the signal processing circuit of Hartley et al. comprising a time-to- 
frequency domain converter circuit and a spectrum analyzer circuit as disclosed in 
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Street et al. in order to obtain an indicator of increased mortality risk which a clinician 
may use to take appropriate steps to respond to such indications. 
Hartley et al. also does not disclose controlling the delivery of therapy using the 
pulmonary physiological state classification. As mentioned above, Street et al. teaches 
that periodic breathing data obtained by the spectral analysis may be an indicator of 
increased mortality risk and that a clinician may take appropriate steps to respond to 
such indications (col. 8 lines 11-14). Thus, it would have been obvious to control the 
delivery of therapy of Hartley et al. using the pulmonary physiological state classification 
in order to respond to indications such as increased mortality risk. 

Regarding claim 2, Hartley et al. further discloses the apparatus of claim 1 , in which the 
thoracic monitor circuit comprises an impedance detector circuit (col. 6 lines 28-29). 

Regarding claim 3, Hartley et al. further discloses the apparatus of claim 2, in which the 
impedance detector circuit comprises: 

a test stimulus circuit (150), configured to be coupled to a subject using 
implantable electrodes to deliver a test stimulus to the subject; and 

a response sensing circuit (155), configured to be coupled to the subject using 
implantable electrodes to receive a signal correlative to transthoracic impedance in the 
subject in response to the test stimulus delivered to the subject, (col. 6 lines 16-29) 
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Regarding claim 4, Hartley et al. does not disclose the thoracic monitor circuit 
comprising an acceleration detector circuit. Street et al. discloses using an 
accelerometer to determine activity to avoid introduction of extraneous influences that 
may be present with patient exercise or other activity (col. 6 lines 32-40). Thus, it would 
have been obvious to one of ordinary skill in the art at the time of invention to have the 
thoracic monitor circuit of Hartley et al. comprise an acceleration detector circuit to 
determine activity to avoid introduction of extraneous influences that may be present 
with patient exercise or other activity. 

Regarding claim 5, Hartley et al. further discloses the apparatus of claim 1 , in which the 
thoracic monitor circuit comprises an analog-to-digital (A/D) converter circuit (425). 

Regarding claim 6, Hartley et al. does not disclose the time-to-frequency domain 
converter circuit comprising a fast-Fourier transform (FFT) module. In the previous 
Office Action, Examiner took Official Notice of the fact that it is well known to use FFT 
modules for converting signals in the time domain to signals in the frequency domain. 
Since Applicant failed to argue this assertion, this feature is now taken to be admitted 
prior art. FFT modules are advantageous because of their efficiency in transforming the 
signal. Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to have the time-to-frequency domain converter circuit of Hartley et al. 
comprise a fast-Fourier transform module since it is efficient to use FFT modules for 
transforming signals in the time domain to signals in the frequency domain. 
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Regarding claim 8, Hartley et al. further discloses the apparatus of claim 1 , further 
including a telemetry circuit (1 85), coupled to the output of the spectrum analyzer to 
receive the pulmonary physiological state classification for communication from the 
implantable housing. 

Regarding claim 9, Hartley et al. does not disclose computing a physiological indicator 
using a heart rate variability (HRV) component of the frequency-domain thoracic 
information. In the previous Office Action, Examiner took Official Notice of the fact that 
it is well known to measure the power spectrum of HRV in order to predict disease 
independent of other prognostic indicators. Since Applicant failed to argue this 
assertion, this feature is now taken to be admitted prior art. Thus, it would have been 
obvious to one of ordinary skill in the art at the time of invention to configure the 
spectrum analyzer of Hartley et al. to compute a physiological indicator using a heart 
rate variability (HRV) component of the frequency-domain thoracic information. 

Regarding claim 10, all the limitations have been met by the above discussion of claim 
1 , except for the frequency domain adaptive filter. Hartley et al. discloses an adaptive 
filter (435) which is used to attenuate certain frequency components of the signal (col. 1 
3 lines 38-40). Although, in the disclosure of Hartley et al., the adaptive filter receives 
and processes a time domain input signal, the filtering is processed essentially in the 
frequency domain. In view of the above discussion of claim 1 , it would have been 
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obvious for the adaptive filter to comprise a first input coupled to the output of the time- 
to-frequency domain converter circuit and an output coupled to the input of the 
spectrum analyzer since the filter is coupled to the streamline processing of the thoracic 
impedance signal. Further, since, in this case, the incoming signal is a frequency 
domain signal, it would have been obvious to configure the adaptive filter to be a 
frequency domain adaptive filter. 

Regarding claim 1 1 , Hartley et al. further discloses the apparatus of claim 10, further 
comprising: 

a depolarization detector circuit (175); and 

a heart rate interval timer circuit, coupled to the depolarization detector circuit, 
the heart rate interval timer circuit including an output coupled to a second input of the 
frequency domain adaptive filter (col. 14 lines 2-5). 

Regarding claim 12, Hartley et al. further discloses the apparatus of claim 1 , in which 
the signal processor circuit includes a digital signal processor (DSP) circuit (405). 

Regarding claim 1 3, the above discussions of claims 1,10 and 1 1 meets all the 
limitations except for the frequency domain adaptive filter being configured to 
distinguish a respiration component of the frequency domain thoracic information from a 
heart contraction component of the frequency domain thoracic information. Hartley et 
al. discloses the frequency domain adaptive filter (435) being configured to distinguish a 
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respiration component (ventilation) of the frequency domain thoracic information from a 
heart contraction component (stroke) of the frequency domain thoracic information (col. 
14 lines 30-33). 

Regarding claims 14-24, the limitations are met by the above corresponding respective 
discussions of claim 2-6, 1,7-9, 11 and 12, respectively. 

Regarding claims 25-31 , the limitations are clearly met by the above discussions except 
for the specific classifications as currently amended in claim 25. See discussion of 
claims 37 and 53. 

Regarding claim 32, Street et al. further discloses classifying the pulmonary 
physiological state as indicative of normal respiration (22). 

Regarding claim 33, Street et al. further discloses classifying the pulmonary 
physiological state as indicative of periodic respiration (36). 

Regarding claim 34, Street et al. further discloses classifying the pulmonary 
physiological state as indicative of Cheyne-Stokes respiration (col. 5 lines 48-49). 

Regarding claim 38, the limitations are met by the above discussion of claim 8. 
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Regarding claim 39, Examiner, in the previous Office Action, took Official Notice of the 
fact that it is well known to downloaded physiological data from an implantable device to 
an external device and store the data in a non-implanted memory in the external device 
such that a clinician or user can later retrieve the data. Since Applicant failed to argue 
this assertion, this feature is now taken to be admitted prior art. Thus, it would have 
been obvious to one of ordinary skill in the art at the time of invention to store the 
pulmonary physiological state of Hartley et al. in view of Street et al. for a predetermined 
time in a non-implantable memory such that a clinician or user can later retrieve the 
data. 

Regarding claim 40, Examiner, in the previous Office Action, took Official Notice of the 
fact that is it well known to display a trend of stored physiological data. Since Applicant 
failed to argue this assertion, this feature is now taken to be admitted prior art. This 
type of display is advantageous since a clinician or user can visualize the progression of 
a disease or physiological state. Thus, it would have been obvious to one of ordinary 
skill in the art at the time of invention to have displayed a trend of stored pulmonary 
physiological states so that a clinician or user can visualize the progression of a disease 
or physiological state. 

Regarding claim 41 , the above discussions of claims 1,10 and 1 1 meets all the 
limitations except for using a cutoff frequency that varies as a function of the detected 
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heart rate. Hartley et al. discloses using a cutoff frequency that varies as a function of 
the detected heart rate (col. 13 lines 66-67). 

Regarding claims 42-50 and 54, the limitations are clearly met by the above 
discussions. 

3. Claims 37 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hartley et al. (US Pat. No. 6,076,015) in view of Street et al. (US Pat. No. 
6,589,188) further in view of Zhu et al. (US Pat. Appl. Pub. No. 20030028221). Zhu et 
al. teaches classifying the pulmonary physiological state as indicative of pulmonary fluid 
accumulation (1 12). Zhu et al. further teaches that it is important to detect pulmonary 
fluid accumulation since it may result in labored breathing and may even result in death. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention to have provided for classifying the pulmonary physiological state as indicative 
of pulmonary fluid accumulation in the invention of Hartley et al. in view of Street et al. 
so that problems such as labored breathing and imminent death can be attended to. 

Allowable Subject Matter 

4. Claims 35, 36, 51 , 52, 55 and 56 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Response to Arguments 

5. Applicant's arguments filed 5/30/2006 have been fully considered but they are 
not persuasive. As discussed above regarding claims 1-9 and 12, it would have been 
obvious to one of ordinary skill in the art to control the delivery of the therapy using the 
pulmonary physiological state classification. Regarding claims 10-11,1 3-24, 41 -50 and 
54, the purpose of the adaptive filter, in the present application and in the applied 
reference, is to attenuate certain frequencies. Signal processing in both the time 
domain and the frequency domain is extremely well known. Depending on the nature of 
the incoming signal, it would have been obvious to choose the appropriate filter domain: 
time or frequency. Regarding claims 25-40, the arguments are moot since they depend 
on the subject matter of claim 37. Regarding claims 37 and 53, these claims do not 
mention anything about a frequency domain thoracic signal. Although their parent 
claims do mention this, the corresponding rejections address* this issue. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yun H. Lee whose telephone number is (571) 272-2847. 
The examiner can normally be reached on M-Th 9-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert E. Pezzuto can be reached on (571) 272-6996. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 
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